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“ffua lailfi Curcuma comosa Roxb., C. elata Roxb., C latifolia Rose, lias C. xanthorrhiza Roxb. aniitus 
amrmiyim^a^wTJnajmasaanaaa^rm naajanimlmnSlui'nuBnsjflan'hanmu lauri arsnaulauafa- 
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C. xanthorrhiza uamnnuumwuriajnumTflnBntivifoTjSijnyiymauVaau 6 ) uaswyfnEnansna 
fhananj: 'huirujaan lauafaiaiJsmuaaa i^aaimafflu tiyiirajjauiaalsmim qnSvraThjnw 

Abstract 

Wan chak mod look is a popular herb used in women's tonic remedies. In Thailand, four species of 
Wan chak mod look have been distributed in the markets, Curcuma comosa Roxb., C.elata Roxb., 
C latifolia Rose., and C. xanthorrhiza Roxb. The morphological characters of these herbs look similar. 
Their important secondary metabolites are diarylheptanoids and sesquiterpenes. Estrogen-like activity 
were found in C.comosa and C.xanthorrhiza and interesting biological activities and toxicological studies 
reported. 


Keywords: Curcuma comosa ; C. elata ; C. latifolia', C. xanthorrhiza', Diarylheptanoids; Sesquiterpenes; 
Estrogen-like activity; Biological activities 
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'nuiruiaamflll'WTiaTiaTJJJ'U (Curcuma 
genus) i-sml-a (Zingiberaceae) luaninmlymKim 
n'mvmnanifnj iifnaaemvi'm umbs’S'iiHauin 
'Uiilnfi umiaanamau uanmau [1] lJqqmijjTm 
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luvitj!-3Via - '3fiaa@ luibnvmlrmwiJiqfl'WTOai'm 
“Bn3J5ianaTwu.ntjlu'yi'a'35i9'i5i lauri 'hu'Brmaan 
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sfl ifi a (Curcuma comosa) TTU'Hn 3J a an w 
2 TfUfi (C. elata lias C. latifolia) uasamjuaiflu 


■WUTJa-nilllJau'tavLimTra'n Javanese turmeric 
(C.xanthorrhiza) ‘B-aT.ua'mEJ'VWUlJ'ruua-a 
auI^ui^auassjqiai^al'HTmfnanrmviaqaaaq-s 
niu aTnTsa'niausi'i^ 6 ) “tTuilaans muJis^'iiSau 
iflusm [2] 
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1. TimmiJGian iTUBnsjiaan^iiSa 
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Tiavit)nHfna?lf C. comosa Roxb. 
armmsm^iNEirmfnasif 

wuajjan ivt-fitiJnajj'ljjiisnniinu-a lualuua^ 
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ausi-a mluinaa-arii 2 rm fisiasjim'isuanau'isna 
TmsmaaatmliJim 2 snu liasianaarmriTfiusni 

11 

irasi amiuu iS-aasi irnuia si an sunmsi 2-5 

lHUSHUSn lla'lEjluillsmJTlIjJU 111 ills Sill “ffU@ 

ii 

coma auimiLmium ttij-atflu 2 anammiaa Tsia 
11 1 

uanamsmsinsimyhj'U'isiiiasian asian iiasmuru 
IbiIjjI'Bjj anamirniiasiannTm 5-8 imuliiufi? 
am 13-17 mufuusn sianamaa-aaau imuTU 
TsnlsjT'BSJ 2n = 42 aiuanawifraasiannri'3 8-12 
L'HulujJsn am 10-15 i s ffulii3jsi7 sianaum fl 
mu'mlfn’bl™ 2n = 63 [3], [4] 

2. Tvn>«n»jsian mufiniJciancmN 

11 11 u 

i awtinasnasif C.elata Roxb. 

armmsm^'WEirmfnasif 

■wnasjan ivi-fi7iJna3Jiifirm'jiu-aaananu , ri4 
1 11 

lualuiiaiivmfiamaammihaula taunamlua 

raai wiluanuan-afinu liasianaanmnlfmsm iia 

siammin^-aasi rrnnia si an ammnsi 8-15 

ihushusit “ffasiannTi-3 5-10 i.'imihusn am 10-15 

I'Duimsii ilanaliiibssTinikmau luibssTimim 
11 

coma ihtfajmmmm nfmia^Smfla^aau CrnuTU 

ii 

Ifn'UjI 6 B3J 2n = 63 [3], [4] 

3. "huBrisjcian mufiniJciancmN 

u ii ii 

V awtinasnasif C. latifolia Rose. 
arwmsm-3'wtirmfnasif 

wnauan ivimTiJnasjusirmnu-aaan^'iu'ri-a 

1 ii 

lualu'ua-aml'iamaaiin-jfliaula launamluausii 

fliliisnuamijuu 'Basianaanmnlfiusru liasian 

uuuiii-aasi mini a si an am urn si 8-15 inusuiisn 

iJa'ialmJ'JsmmJiiviasj luibssiiMim coma 111311*1 
11 11 

unsjiim Tfasiamvru 5-8 inususisn am 10-15 
Limsusjsn namaa^amaa^aau fmu'mTfmTsjT'Bii 
2n = 63 Vila 84 [3], [4] 



•siJvi 1 iwjnna-amwnnusianuusi*™ a 

ii ii 1 

1—C. comosa, 2-C. elata, 3=C .latifolia, 4 =C. xanthorrhiza 
(^VlUlla-a^nn Soontornchinaksaeng and Jenjittikul, 2010) 


4. inw'firmflan Javanese turmeric 

u 

fawtinwrasif C.xanthorrhiza Roxb. 
arwmsm-3'wr|rmfnasif 

■wuasjan ivm7iJlihisimiimjaansmu°irm 

1 ii 

Lualuua^mmflamaa^rfsjaua^asmsi'a launam 

luaim woliiliifluu "Dasianaanmnlsmsni °ffa 

siamiuumasi rruuiasianammnsi 15-25 

l s busu3jsi's “ffasiannm-a 8-10 I'fiusimsn am 16-25 

L'Hususjsn ilanaluibssiimlTij linJissniniiJii 
11 

coma S a ff3jwmj nssmusm-aSivtaa-aEiau fishuru 

ii 

TfnTljfajU 2n = 63 [2], [3] 
ars n si a n Sluin U 2 n u ci a n 

i ii u 

ibsnausmaamvian 2 nasj Isum naulsiua 

1 i 

laiaiJsnuaaa uasarrmaumafflu sftsialilu 
1 

1. 'hufinuciammo C. comosa 

u 

1.1 amnaulcuiataiaiJsnuaaci 

i 

Jurgens uascinis [6] yhnmuanammn 
amansiii a j ivim'inugm'ffu'w ii am Isulti 
3-acetoxy-1,7-diphenyl-(6E)-6-heptene ( 1), 1,7- 
diphenyl-(6E)-6-hepten-3-one(2),(3S)-1,7-diphenyl- 
(6E)-6-hepten-3-ol(3) u a x, 1,7-diphenyl-(6E)-6- 
hepten-3-one-5-ol (4) [5] shua/hnsi amarntmia:: 
fl til : lianlaaimusi (2),(3),1,7-diphenyl- 
(2E,4E,6E)-2,4,6-heptriene(5), 1,7-diphenyl- 
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(4E,6E)-4,6-heptadien-3-one (6) ll a z (3R)-1,7- 
diphenyl-(4E,6E)-4,6-heptadien-3-ol (7) 

innmTanM'iEnisfn^BUfiaal'ivlafjj 
u,asiaSaas^i'fi5iu,Ejn , l^a'r5“BU5i (3), 
(6), 7 ll W a 3J (racemic mixture) u a -3 
1-(4-methoxyphenyl)-7-phenyl-(6E)-6-hepten-3-ol 

(8) , (5R)-1,7-diphenyl-(6E)-6-hepten-3-one-5-ol 

(9) , 1 -(4-hydroxyphenyl)-7-phenyl-(6E)-6-hepten-3- 
one (10), 1-(4-hydroxyphenyl)-7-phenyl-(4E,6E)-4, 
6-heptadien-3-one (11) [6], [7] 

anTanaBumrnuaaijajivmv'iLia'mua (3), 
(6), (10), (11), 1 - (4 - hydroxyphenyl) - 7 - phenyl 

- (6E) - 6 - hepten - 3 - ol (12), 1 - (3, 4 - 
dihydroxyphenyl) - 7 - phenyl - (6E) - 6 - hepten - 
3 - ol (13) [6], 1 - (3,4 - dihydroxyphenyl) - 7 - (4 - 
hydroxyphenyl) - (6E) - 6 - hepten - 3 - ol (14), 3 - 
methoxy - 1 - (3 - hydroxyphenyl) - 7 - (3, 4 - 
dihydroxyphenyl) - (6E) - 6 - heptene (15), 
(3R,5R) - 1 - (3, 4 - dihydroxyphenyl) - 7 - phenyl 

- heptan - 3,5-diol (16) [8], 1 - (4 - hydroxyphenyl) 

- 7 - (3,4 - dihydroxyphenyl) - (4E, 6E) - 4,6 - 
heptadien - 3 - one (17), 1,7 - bis - (4 - 
hydroxyphenyl) - (4E,6E) - 4,6 - heptadien - 3 - 
one (18), (3S) - 1 - (4 - hydroxy - 3 - 
methoxyphenyl) -7-(4 -hydroxyphenyl) -(6E) - 6 - 
hepten - 3 - ol (19), (3R) - 1,7 - bis - (4 - 
hydroxyphenyl) - (6E) - 6 - hepten - 3 - ol (20), 
1,7 - bis - (4 - hydroxyphenyl) - (6E) - 6 - hepten 

- 3 - one (21), (3R,5S) - 1 - (4 - hydroxyphenyl) - 

7 - (3,5 -dimethoxy - 4 - hydroxyphenyl) - heptan - 
3,5 - diol (22), (3R,5S) - 1 - (4 - hydroxyl - 3 - 
methoxyphenyl) - 7 - (3,5 - dimethoxy - 4 - 
hydroxyphenyl) - heptan - 3,5-diol (23), (3R,5S) - 
1 - (4 - hydroxyphenyl) -7 - (3,4 

dihydroxyphenyl) - heptan - 3,5 - diol (24), (+) - 
hannokinol (25), (3R,5R)-3,5-diacetoxy - 1-(3,4 - 
dihydroxyphenyl) - 7 - (4 - hydroxyphenyl) - 
heptane (26), (3R,5R)-3-acetoxy - 1 - (4 - 
hydroxyphenyl) - 7 - (3,4 - dihydroxyphenyl) - 


heptan - 5 - ol (27), (3R,5R) - 3 - acetoxy - 1 - 
(3,4 - dihydroxyphenyl) - 7 - (3,4 

dihydroxyphenyl) - heptan - 5 - ol (28), (3R,5R) - 
1 - (3,4 - dihydroxyphenyl) - 7 - (4 - 

hydroxyphenyl) - heptan - 3,5 - diol (29), (5S) - 
1,7 - bis - (4 - hydroxyphenyl) - heptan - 3 - one - 
5 - ol (30), (5R) - 1 - (4 - hydroxyl - 3 - 
methoxyphenyl) - 7 - (4 - hydroxyphenyl) - heptan 

- 3 - one - 5 - ol (31) [9] a'-maa-altnilfi 2 

1.2 sm n a mn a “filu 

1.2.1 TuTumaltJw, 

mnm7uanan7anVi"SUL3Jjnuaa"iia7m-!'TwiJ 
an7naululumafi)u laiiri comosoxide A (32), 
comosoxide B (33), comososide (34), 1 - hydroxyl 

- a, a, 4 - trimethyl - 3 - cyclohexene - 1 - 
methanol (35), 6 - hydroxyl - 3 - (1 - hydroxyl - 1 - 
methylethyl) - 6 - methyl - 2 - cyclohexen - 1 - 
one (36) lias (1S,2S,4R) - 2 - hydroxyl - 1,8 - 
cineole J3 - D - glucose (37) [10] a-maa-altnilf! 3 

1.2.2 iMfnmafilw, 

Xu uasa m s [12] ynmiarnsi in Tiai u 
iijrmaainnuuiianan'snaiji'ffaaimafil'u lauri 
(+)-comosol (38), (-)-comosol (39), comosone I 
(40), comosone II (41), comosone III (42) It a s 
dimethoxycurcumenone (43) [11] aru Qu lias 
flltHUSIT tail ri zederone (44), zederone 
epoxide (45), furanodienone (46), 
isofuranodienone (47), 1 (10) Z, 4Z-furanodiene-6- 
one (48), glechomanolide (49), dehydrocurdione 
(50), neocurdione (51), curdione (52), 7 a- 

hydroxycurdione (53), 7/?-hydroxycurdione (54), 
germacrone-1(10)-4-diepoxide (55), germacrone 
(56), 13-hydroxygermacrone (57), curzerenone 
(58), curcolonol (59), alismol (60), alismoxide (61), 
zedoarondiol (62), isozedoarondiol (63), 
procurcumenol (64), isoprocurcumenol (65), 
aerugidiol (66), zedoalactone B (67), 
curcumenone (68) ll a z curcumadione (69) 51 -3 
ua^ltnilyi 4 
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1.2.3 leimaTLlu 

an?n aul^im afflul^jjn inn nrs anViiLas im n 
a'i7Buiam s BUinnaTumuaiu IeiEJViijan77iuei 
curcumosin A-C (70-72), coronarin E (73), labda- 
8(17), 11,13-trien-15(16)-olide (74), isocoronarin D 
(75) lias zerumin (76) [13] SJiisra-atuTlJfi 5 

1.3 smnasjvluaan 

9 

a 17 anViivi ith'u l a Sa a z 91 l 51 ma t lu mua a 
VI U a 1 7 4,6-dihydroxy-2-0-(/?-D-glucopyranosyl) 
acetophenone (77) [6], [7] a979nmvm Isuiri (+)- 
rhododendrol (78), 4-hydroxybenzaldehyde (79), 
4-hydroxy-3-methoxy-benzaldehyde (80) LLas 4-(4- 
hydroxyphenyl)-butan-2-one (81) [10] 51 -3 LL a <71 -alu 
7iJri 6 

<u 

2. 'hmTnsjiaanfiuia C. elata 

<u 

2.1 smnamna-fiJu 

9 

2.1.1 TuTuma'nlw, 

m firman mtbvi a U iiasluimna'n'Husi 
a-pinene (82) Lias 1,8-cineol (83) [14] fl'-auarei-alu 
7iJri 3 

91 

2 . 1.2 iMfnmafilu 

mnm7antna7U7inuasivi'nmjai7na3J 

9 

nafllin aiflu 1 a ll ri humulene (84), ar- 
curcumene (85) Lias /?-bisabolene (86) [14] aiu 
rmuan an7inna97aTT?i'B : uiainuaana-aivi-3n vm 
a 1 7 7 U fl zederone (44), furanodienone (46), 
isofuranodienone (47), neocurdione (51), curdione 
(52), germacrone (56), 13-hydroxygermacrone 

(57), curzerenone (58), zedoarondiol (62) u 9 1 
curcumenone (68) [15] si-aiiaei-alujlJYi 4 

2.2 ai7na3jliaua7aiail(?nuaa(fi 

9 

CS Os & 

9nnm7frn»na9 7an?inuiainuaana-a 
min iiEjn’laan7na3j'l?iiia7aiiiiJfnuaEja 

9 

"lauri 3 - hydroxyl - 5 - platyphyllone (87), (3 S) -1, 
7 - bis - (4 - hydroxyphenyl) - (6E) - 6 - hepten - 3 
- ol (88), centrobolol (89) 11 a Z (3 S) - 1 - (3, 4 - 


dihydroxyphenyl) - 7 - (4 - hydroxyphenyl) - (6E) - 
6 - hepten - 3 - ol (90) [15] ^liasi-aluillv! 2 

3. 'nmi'najciammia C. latifolia 

91 

ai7an'5imi.Lam 6 DULi3u'wii®ia^iJ Ifiuasjnjj 

[16] 

4. 'nminiJCiammci C. xanthorrhiza 

91 

4.1 siTnaulomaTaiaiJciluaaifi 

9 

mnni7«ni4iai7U7anSmianlsftnnai7anVi 

9 

mujjrmaainmvm vuia'mmei (3S,5S)-1,7-b/s- 
(4 - hydroxyl - 3 - methoxyphenyl) - (6E) - 6 - 
heptan - 3, 5 - diol (91) curcumin (92) It a t 
demethoxycurcumin (93) [17] aTUm7imnai7anVl 
Buas^Tsiuuaim-riuaninn curcumin (92), 
demethoxycurcumin (93) 1 3 1 II 1 VI 11 
bisdemethoxycurcumin (94), 1 - hydroxyl - 1,7 - 
bis - (4 - hydroxyl - 3 - methoxy phenyl) - (6E) - 6 - 
hepten - 3, 5 - dione (95) II a : 1 - (3, 5 - 

dimethoxy - 4 - hydroxyphenyl) - 7 - (4 - hydroxyl 

- 3 - methoxy phenyl) - (1E,6E) - 1,6 - heptadien - 
3, 5 - dione (96) [18] Claeson nasfllUtUEJnanTa'in 
ai7an^mu3jrmaaviij (6), jilwauuai (3) uanil 
wajjuai (7) [19] Yamada uatfiu:lidnla 3'- 
demethycyclocurcumin (97) [20] si-aiiaQ-aluTpJY! 2 

4.2 ai7na3jlfuia7amu0nuau(a 

9 

uamnnai7najjl?uia7aiaiJifnuaa^iia7 u-a 

9 

vma^nasjWiafamumuauemmvm'laiiri 3, 3' 

9 

- bis - (7,7'- dihydroxy - 6, 6'- dimethoxyphenyl) 

- penta - (3 E,2E) - 3,2'- dien - 1 - one (98) LLas 
3,3'-b/s-(7,7'-dihydroxy-6-methoxyphenyl)-penta- 
(SE^E'J-S^'-dien-l-one (99) [ 21 ] ajiiaa-alimJrl 7 

4.3 smnamnaTilu 

9 

4 . 3.1 iBafiimafilu 

VI11 an 7 germacrone (56), curzerenone (58), 
a-curcumene (100), /?-curcumene (101), a- 
turmerone (102), /?-turmerone (103), xanthorrhizol 
(104) LI a £ /?-sesquiphellandrene (105) [22] 
Park iiasfimsuEjna97najJuiwaji?ijj 

9 
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1 4\ ll ri 13 - hydroxyxanthorrhizol (106), 12, 
13-epoxyxanthorrhizol (107), /?-bisabolol (108), 
(7R,10R) - 10, 11 - dihydroxanthorrhizol - 3 - O - 
P - D - glucose (109) ll a s (-) - 

curcudihydroquinone 2, 5-diO-/?-D - glucose 
(110) [23], zedoardiol (111), 3,4- 

dihydroxybisabola-1,10-diene (112), zedoarol 

(113) ll cl : 3,5,7(11),8-pentane-2-on-12,8-olide 

(114) [24] mnnTJii£jnEmsfmiBu2li?ma£J3jaiiiaf 


vnj zedoaraldehyde (115), gweicurculactone (116) 
lias 8/?-hydroxyisogermafurenolide (117) [25] fi-a 
usra-alu'nJYf 4 

<u 

4.4 smnasjyluaan 

iNUan? dehydro-6-gingerdione (118) lias 3- 
hydroxy-6-methylacetophenone (119) [25] 
luillfl 6 


R 2 R-, 



1 R-, = OCOCH 3 ; R 2 , R 3 , R 4 , R 5 , R 6 = H 
3 Rt = 3S-OH; R 2 , R 3 , R 4 ,R 5 , R 6 = H 

12 R 1f R 4 = OH; R 2 , R 3 , R 5 , R 6 = H 

13 R 1 , R 3 , R 4 = OH; R 2 , R 5 , R 6 = H 

14 R-,, R 3 , R 4j R 6 = OH; R 2 , R 5 = H 

15 = OCH 3 ; R 2 , R 4 = H; R 3 , R 5 , R 6 = OH 

16 R 1f R 2 = 3R -OH; R 3 , R 4 = OH; R 5 , R 6 = H 

19 Ri = 3S-OH; R 2 , R 5 =H; R 3 =OCH 3 ; R 4 , R 6 

20 Ri = 3R-OH; R 2 , R 3 , R 5 = H; R 4 , R 6 = OH 
88 Ri = 3S-OH; R 2 , R 3 , R 5 = H; R 4 , R 6 = OH 
90 R A = 3S-OH; R 3 , R 4 , R 6 = OH; R 2 , R 5 = H 


Ri O 



2 R l5 R 2i R 3 , R 4 =H 
4 R, = OH; R 2 , R 3 , R 4 =H 

9 R 1= 5R-OH; R 2 , R 3 , R 4 = H 

10 R 1f R 2 , R 4 = H; R 3 = OH 
21 R l5 R 2 = H; R 3 , R 4 = OH 
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Ri 



6 Ri = O; R 2 ,R 3 , R 4 , R 5 = H 

7 R 1= 3R-OH, H; R 2 ,R 3 , R 4 , R 5 = H 

8 R 1 = H, OH; R 2 , R 4 , R 5 = H; R 3 = OCH 3 
11 R, = O; R 2 , R 4 , R 5 = H; R 3 = OH 

17 Rt = O; R 2 ,R 5 = H; R 3 , R 4 , R 5 = OH 

18 R 1 = O; R 2 , R 5 = H; R 3 , R 4 = OH 


OH OH 



22 R 1= H; R 2 , R 3 = OCH 3 

23 R 1 ,R 2 , R 3 = OCH 3 

24 R-j, R 2 = H; R 3 = OH 


OR^Rt 



25 R 1f R 2 , R 3 , R 4 = H 

26 Ri, R 2 = COCH 3 ; R 3 = OH; R 4 = H 

27 Rt = COCH 3 ; R 2 = H; R 3 = H; R 4 = OH 

28 Ri = COCH 3 ; R 2 = H; R 3j R 4 = OH 

29 R 1s R 2 , R 4 = H; R 3 = OH 

O OH 



O O 



30 5S; R = H 

31 5 R\ R = OCH 3 



92 Ri, R 3 = OCH 3 ; R 2 ,= H 

93 R-,, OCH 3 ; R 2 , R 3 = H 

94 R 1f R 2 , R 3 = H 

96 R -\, R 2 , R 3 = OCH 3 



•silvi 2 a'nnai/laiiafaiailsn'uara 
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•ailvi 3 fnTnajjIsjIumafflu 

<u 9 
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■ailvi 4 EnTnasji'BSffiamafflu (®ia) 

qj q \ / 






70 R =0 72 73 75 

71 R =H, OH 
74 R =H 2 

ii \ y \ 5 smnawUuyiafilu 

qj q 



119 

•ailvi 6 srnnajjfluaan 

qj q 
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O 



98 R = OCH 3 

99 H 


R 

OH 


•silvi 7 tmnaalaiialamumuatja 


tinfirraftamvi Minsn ua3mattasm<naa7 
1. 'j'iuBn3J(aanBM,(a C. comosa 

<u 

1.1 iiiisiviaauaa'fTamas'UiTiau 
(estrogen like activity) 

aafTamaaTeniDU ifluaafla'unaaEuad- 

9 

TaEJfffmtfajluiViflVinj-a Isuiri estrone, estradiol 
iia: estriol tasrlifinDuana^iaT'iswinrrijl'iiiiaa 

91 

vi a-a m an it u,a ta a fiua sill a 7 u a a a in 7 1 iilnvi in ej 

91 9 

iaBfI?niiiuE]'-3ana :- -3ia7'isvfl^luaT - aTsau a L7iu 

91 J 

ifiasjvisjinl?! 3n isnuu uasamai Ism tarnsshu 
aiJliliifiuilar vmnvhaiiaarWiii'u Isutri fnuaa 

9 

nnniqftuilmTaiiasnnnitfninEJiiiTtijmif'iia-aivifi 

QJ 91 <w 9 

v\ty-a t°tiu rmaibsihifiavi aslvinwno muaTJtno 
tflueru Aa-amiviaa?iiaa?ia?imi frunaTamsem 

9 91 

Biumia'mau AmJaaiias7ntni 6 DaaA7ta'in 
n3jaan7s«urnsuaum7afn'3ai'i3j^'ilua3ja'3 [26], 
[27], [28] tasI^7LauaantinSl^aaiimjsn'!iJ 
taaI«17Lau (estrogen receptors) 2 nail l^ltri 
«i fma ala 7 w uluui 1 a a ej a ua s « 9 fma alemn u 
li urn avia in a a ana1nn77vmTU 2 iiuu team 

9 

nalmmuHTuSu (genomic action) irmfiataalsn- 
ta uaii nu « tjiji a alfi Tin uluvb in a a a ua7 in a a u vi 
mauuaaaa annuu’aijmjsnniiviu-aiavntiJuanEJ 

91 

Kiauiana-atiuiiJnviinEmainTtminTsmumTaan 

9 

os A is e"d 9" 1 d «) 11 VI 

7viaman77a3in77svid'uiiasliJ75i'ulvia aruna Ln 
UUlllsmTuSu (nongenomic action) asinnmn 
laalnniauaurTusmiiiiuitiamiinaa mnuuqs 

9 

niJ^urmtimuu a a intracellular signaling 
pathway iiaTinnnnniin^nuTiaiinaaiiJnviijno [29] 
Iv'lTniaaleniil'U (phytoestrogens) Vt3JnLIfl-3 
an^annm'naantinSaanaaaftjJMaal'jnLau ueia 


7smjm7aanr|yi5Aw'in9hiaaI?mi)u AaaiTuflm? 
un an VI vl Ini a aln 7 La urnHm a n aim u t a al n 3 in u 
luvinj-aTEJViaeiiJnsihifia'u (menopause) niDsa 
anmTmnua'va-amjTrnviaeiibsihiliau Inuri uau 
Ismail fauiimu annamuibibru msemmu 


Innwaaniaanvnl^nnmnasaaTiailTimil'uviaan 
ifian Tnnintnnmsuuibsanvi itju aalniiiaf uas 
vnfnuau iflunu [30] 

an n a 33 VJ a m L^i ulu^n 37 anln on a 3 77 um 

9 

uaanfll'VTTmnuaanaTuau umbsihifiauanla 

91 91 

AnMiifluannonmn^naimjaaTTsiuivinvink 73 
Sjmn7n77fln»7wu9 , 7a77aTia'Vuiam9iu muaSa 

91 

asmeifl ua^m4L3J5'iuaa 8 ua^minaanri c n5'?ia3J^an 


naa^iiflrnanflmmaantivitfflYiafGi 10 un 
§n?amiflui,amqm [31] ^inuuflrm^ntnrinS 
m3jauiaaTn7i7uma3mnja3a77mmnln77mvm 
TnmawnsnaalniiafaisAnnuaonluinai'msiad'a 


5177 s ) la tin mnnaaauvntinaiviuauiaf 
inaaivnsifmisjsiliihnsinan HeLa nia-ainnmn 


immaTJUTiaiou anti-apoptotic Bcl-xL uas ER/? 
vnja'nlaiiafaiaAanuaoaTJua (2), (5), (10) uas 
(11) ri nTm 0 U anti-apoptotic Bcl-xL LL a S ER/? 
msiTmsnnm'nfaoas 60 uauaoninaaftuu 17/?- 
estradiol ^■avinlwtiuin'-aaa-amu'vufaaas 100 [6] 
a7um7anmt)nmnfiauiaala7iauladl7i1jaavi 
N7um7ri7oIau7ii'a , w'u3n733Jfwalii'in5in73 

9 

uaa^aamia^a'TfuaafliJuiaalaniau ERcr, 


coactivator (TIF2) U a S reporter gene (Lac Z) 
■wimannlniiafaisiJnTuaEjn 7 nun Inuri (2), (3), 
(7), (10), (11), (12) uas (13) ijtiriaiifianm'n 17/?- 
estradiol inn ajvinmnmjJtiyiStaounanalAusjmj 


9 



nnTannfnmana5iftta;:maTuTaS jjvmviEnaEjaiiamuinu Of! 19 auim 1 unnau - mtrmu 2560 


laul'Bsjnnnauvmv'iunn anTunandnuimmumTU 

qj 9 1 

d d <=? i 4/ 

an (13) nn?Yi§miJtiyiirwiJ^uvta^nniJiJ?ny 
taul'BSjTuau ana tuannnn ann m shun n Lila ejuIw 

qj 

lOu active metabolites nnnnnnanmLluEj'uriyiE 
™jjauiaaT5mnuqjananyt5iu,afaisiJ5nua£J5rn - '3 7 

KueilemSeia'mm'iei 100 5aanfjj?ianlanfjj 
unvmnmiiaiv!'aiviuu5iaanmaisjuy!nna5iT-al“ii 

qj 11 

iflunan 2 TU5i5i5iami wunnann (2), (3) lias (7) 
iyhuuf!flt]viS?iajJ5ianqiajH?nvi5iaa-aT5ifJvh , lw 

o’ a-/ d Jt o <1 «/ 6” a/ 

unviunu^iamviu^u vnlmflaaiJNU>i3J0ami,as: 

qj q qj 

lti a cfu a 1 it a n a a a 5iiil a u u uil a nlil a an u mj rmlaTu 
taaI 51 a 1 .au [32] aanmaantnnalnmaaantini 
ivtjjamaalsi'muna-aaq? (2), (3) lias (7) lu 

6" a 4/ 6* I <d cL 

i^aaijnTHsnuimufcm MCF-7 vmri arm maim 

q 

°ua^Su TFF1, PGR, MYC lias cathepsin fl-aSu 
raanuasm3jrutfial^TiJiaal5iTiau siiuuanTUiia 
fatailsnuaEJ^TO 3 mt5iaantinSmuautaal5niau 
Tsmmuan'juiaa'tannu tijavhTmamnnalmia;: 
antumnnnnlAaanrimijanannluL'Baa'jJufnaijijan 
jjuiitl HepG2 ■nflm?laiaTJiJiaal5iTii)U'BU5i 
ttaavh (hERa) w7a«T7inaaT?m 5 auuu5Hijen 
(hER/?) , win''i , l5iLLafaLaiJ5nuaa^ (3) uas (7) jj 
riuinnmntnuanTuiaalsmnuimsHiaav'h ttsiars 
(2) lAnnmnsnu5mmaal5mnu‘l5i anuanuvnlauu 
^tsii t a al 5171 a u a i ajj an ant 51 a n T5 a a n E] n Su a ^ 
^ttafa tail 5nua ravin 3 W5i lattri aniivnin AF2 
tfiaunanivin 3 "suanaaauluaannaaan'wijnnann 
(7) vhlwunviunsjsianmsjqjua ramratnuLfia 
iilTEJumEJumjarj (2) uas (3) [33] anuunnnwa 
mnarmn'mluL'HaaLynstfmrann«) ttasaannaaan 
iiasinlwmunnanT (7) Liiuan'saanEiviirL'HJjau 
taalanLau'na 1 51 eji flu estrogen agonist nun'll 
wnfuiaaTfmnuTmsiiiaavh (ERa) uanaarnimr 
W n U estrogen-responsive element dependent 
signaling pathway ttaifiwasiauaanlu'siusLL'snLLas 
7S£jsvri£jrafiaunn7aamiyimjaiiaaIannu [34] 

nnnwannnanmririSmjjauLaaIa'5tnu5iam'5 
vnhwaasuaasiranaanranluimulsjmuSu (non- 
genomic effect) liantuuwnutju (genomic effect) 


luvmiraaan iNunn mnaantinmiuu mmuuuuu 


annanamtsmL'DULtaiann (7) vinl , miaa5iLaa5UL5i'3 
aanuanlarafiauniiiaalannuIaEJvin^nuwnuanfii 
taalantnuttaswaunn nitric oxide-cGMP anuttuu 
wnuSuTNunnunannanViLLaian? (7) anjmmJannu 
nnnanjtauannjjanjnnnlunnnaanuanuanviaaa 

qj *• 


La a a ttanluvi urn a a a a m a tfi trn n n a 51 Tnliila 

<u qi 

InaiauinuiaalaTinu "Uumunnuiasinaamian 
IilTauanfuiaalaninuiruaiiaavIniias endothelial 


nitric oxide synthase rmnsaurnna an ej anu a n 
■naaataaa uasEjiaamnviaianTuin£jn"u'aimjm7 
antauluviaaaiaaaanEJ [35], [36], [37] 

nnnnnTanmtiyimvifiauiaalannuluiTai 
nnnAanrmnnranmuuanan-saratia;: anna annnS 

qj q 1 

nnmvm iNunn annan5i"ffuiam s Bu£iwaa5innn 
anjiamiaai'StJjJiiasiwjjannjJViunu.uumanjjna 

=u 0/ 

nn^nlunu^aanmaLfiounnaanalii tfiaamn 

<u <u qj 

wauanann (7) wun'nannuanjjnnoumununnnnarin 
uasnnninfnjuaniqiaanTsanlaTOluiqiaamnsiafJi 

<u qj 

a/ e" £ a/ 

ttasaanriaaan [38], [39], [40] uamnnuuannana 
"Bu tanmutasann (7) jjwanbm'wsjmnvranuman 
au'BauttasaailfunmlaLaaLaanaaTnjjlu'viuyiaaan 

qj qj 

mfiiJJEirlrjnwfifj’l'iiansnEJ [41] 

nnnanunririSmfiauLaalanLnulunnniJniJan 

i s Baail'isanminlui 6 Baamntia£jna3janviuuEin 

<u qi 

nnsaulwamauanulalyiTyiaiiqiaanTja wunnann 

q 

an'atanL'Buttaiann (7) a5innnantann;:i(ann'n 
tfmniTannijnnnariiau lattri nitric oxide (NO) ttas 
interleukin-6 (IL-6) ‘luinaamnsiaunannannla 
[42], [43] uaswannnantniJTsayiimynjananTami 
lamqmlunnnmiiannim'ijanviuyisiaanmaisjEJv! 

qi 

tinaafnTii ■wunnannamnsmqmfmann (7) lAu 

S' I d cf A O of A I' a/ 

a-3fiiJ?snau utinmviuainu^nuasaanfiyiim^mu 
LaaIanLnu"Buaitaai*lnlua3jananuSAlALLa3jAa 
[44], [45] 

1.2 sivislinunnnaruau 

eS a/ £ •£- 

nnnnnnanmannana'Butant'Bu mu 
tacnuaa ann (12) ttaiann (13) siawauuannnn 
a'ntauviunn'mannan'aLLaiann'm 2 “Buafiwaaa 
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iTJBfTJinEj'ifnrafiiasmfiluIaS 3jvnnyimabaua7n“mu flv! 19 aflim 1 umnau - turn cm 2560 


m7Via7 tumor necrosis factor alpha (TNFa) Lias: 
interleukin 1/? 9 }-a tfluan7rian7sijnum7amaLi 
(pro-inflammatory cytokines) 5 Dnnm7n7S<aui, s Baa 
l,3J5Raa?i peripheral blood mononuclear cell lias 
L'HaaL'W'lstatJO human pro-monocytic U 937 T,w 
amau^no an7 phorbol-12-myristate-13-acetate 
[46] u.aso'-avujannn fntffnVimiianwiuiiassn? (7) 
uaeutiyiiriJa^muffliJvmyiflaa^mnnninTsfflulvt 

1 11 9 

arnaimo carbon tetrachloride [47] 

1.3 fimsacilsjamluiaaoi 

fruvt?nja-al7fivtaa?iiaa?iii?i-aim«Timnn 
m7jj , lnjmff:sf3jT.uvtaa?iiaa?i inruuvtaasiiaashat 
inaTmamamTa'H nul.uflaavtaaaiaaantanjiaEJ 

9 <U a/ 

nTJvlTfruThiJniliJ 9nnm7fln»nwaTja-aivt-3nmj 
m7i!fa-amivtaaaiaaaiia-aim« i 3 , lun7SfinEjfliaEJ-a 
an a anvmvi ffta ta at®i a"sa a a-ala an aa a-alwim ivm 

91 

uw-auanuna 400 SaanfjJsnanlan'njunvturifiaTU 
iflunan 3 iHau vum fl7jnmlfuaai,$ia7aa7n3j 
uas^natqjals^uiaaeiaeia-auanajaem'Dvnan? 
rian7tmum7a"ruau , luvtaaaiaaaiia-a tniu 
interleukin-1, monocyte chemoattractant protein-1 
(MCP-1), TNFa tflusiu wirinfiflfjjnmaaaaiiiumi 
[48] 9nnm7f?TmnwaTja-aan7aTiamiiaSaa:5i?ifi 
ua-aivt-nuasaumil acetophenone (77) T.UV 1 U 
yieiaa-amfm-asnoanvmfmlfuaaLsmaaa^ wim 

91 

wuYi«aa-a£iiJ7JjnnJfHaai?ia7aa1,uvianajjna?ia-a 

91 

laEinalrimTaaminSaalaiaaieiaTaaua-aan? (77) 
tn@innnn7unTmaai$na7aamasiijmaa7n-3unl 

91 

A M Si a, 

ivujuu [49], [50] uarmnuusm (77) tnu 
amasjJimfm'fu'unl (choleretic) anaiu [7] 

1.4 {]mslinuaan5i(?iBu 
9nnwam7flninan7aTia'Buiainuaaua-nvt-fi 

winn £Jf]yiSii'nuaan9UMu leioHnS free 
reducing/antioxidant (FRAP) [51] nnSniniwa 
autJUEini®nuaan 6 DL5i"BU"t]a7a'i7an5i"BULa7nuaa 
uatan7aant]n!r (13) TaEJivtuEnunlinua-avtulmna 
/msialtjaaanSiamiaTEJ cisplatin qmfluEnmu 
3jn77r!vnnlOTJun@a73Jwayinandmju,a;:l?i wim 

91 

an7ansiuasan7 (13) fif]yiisnuaarm?i"BuIeida?i 


nn7tn^fl|}n7mlafl^Lfla7aan€LOTulu , l,$i amuafft 
‘n'il‘han7LtasLau , l s B}T'hintn“u'a7n'ijm7^'iu 
aan5i«7unaiTumL la uri glutathione, 
glutathione peroxidase vi a a a -3 linjlll % Ifl 70 a 
aan5i@Bunauaua7ssujiJnfi [52] nn7flTmnt]YiS 
anuaaraiaBumalBflajmuiasfnt^aaniaasjlu 
noa-aano (age-related macular degeneration) T ?10 
anmiflldumEimtvm-aan? (7) uasan? (13) 
wunnan7 (13) ifluan7aant]nS < «nnuaan5iamiiias 
fw u ta uIti ilrinafi an 7 a 7 nm 7 a a n€t5i"ffulu lti a a 
mns ta 07 human retina epithelial cell (ARPE-19) 
l5ion7t;^una , lnm7^iuaan?L5i"B'u“t]a7L s HaaLa7 

9 

(antioxidant defense mechanism) [53] uarmnan? 
l5uta7atsil?nuaomflua'i7£f'ia - nj , naanr|nS«'iu 
aan€L5imiLLa7 07iNiJ7iIiJ7^ua'inml'TW“BunLLa5i7 
tinSmuaanSisimuiiuTm [54] 

1.5 {insanui'Baa'sjsifj 

innwam7f!n»n’l?iiia7aiaiJfnuaEja 5 mWm 

UEJTi’laVimvt-fi ■wu7'ia'i7'nflf]ni'tiilm 6 Baa3JSL77 
ujaiaBaummUi P-388 leukemia marmantminj 
apoptosis lauri an 7 (13) [55] 

1.6 qnsuiJEfrrmarMiaja'imt 

L3januui,flui,3jaa‘i]a7wn vnndunmnuliJas 

vinlmbaan annwann7antnt]nimjEJ7nn7vin7nu 
< na7 > lnl7€Lua^7LfluLau , l s D3jana'njlun7sijnunn7 
armuanuu viunn an7 1 l?iiia7aiiiiJfinuaEja (18) 
Lias (20) Arinlaaulunn70iJEr7nn7'yin7nu"t]a7 , lnl7- 
•iuua [9] 

1.7 finsiviuununnn7a7njaT3J 

TnaDuuadvmn (fetal hemoglobin; HbF) 

5 Dnnnn7HTmnwaTia-aan7najJiiaiJi?iu1?mnaf- 

9 

flu mmnl^annanurauaiiuua-3 C.comosa «iann7 
rau£nunnn7afn7 HbF VumiaaivnsiaEJ7 erythroid 
K562 :: A G y-*y EGFP reporter W U n n a n 7 
isocoronarin D (75) jjt]YiSiviuEnunm7ari7 HbF 
luiTsaamnsiaownann an7vianjjn7tuviuEnun 
rmaru HbF ifluuunnn7ViU7"ua7nn77nMniinaa^ 
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iTJBfTJinEj'ifnrafiiasmfiluIaS sjvmvi£Joadaiia70“ffin'u Of! 19 aiTim 1 unTafiu - maotm 2560 


L3J 0 913 tfl uk flic) W 511)33 rt m 51 m n pm 3J 5 51 il n i m 3 

mnrrmsj [13] 

1.8 lyns^vmaucinnasj 
flnEJ-anumtmm'i'wiJ'h smBrmimusjinuaa 

Lias "UiiafaiailsniiBEJfl (1), (2) lias (3) flrinS 
£TuEJ - '3m7iaaaulvn“ua-3Viuau«Tna3J'HU5i 
Caenorhabditis etegans [5] 

1.9 fmftfmafna&uSvtwmiasNaeia 
lauTaafUKRu 

a n n m ? « n m n a i nju i] u w a n-a if a f-a “u a ^ a ts 
amirainmuainuaaluviunaaa'S laalwuuna 100, 

91 

200, 400 Lias 800 flaan?3jaafiIan73JU3Viun«aTU 
iflunaa 3 ifau wina a'narnmmjunalsjflwasia 
n'niDfnjiauIauaj'jn'SmaiiasrmnuanvnTiisiflNa 
vialmhvmnmnvnsaavmvmmsjmutas'ij'uasi 

91 

msmasaavmlvitihm ifiasmiiTJumaiSaTvreivnE 
anvni'wuini'DaaiaauSinTsmntaTH'nDsviunai 

9 

LiasfiTiunalvinj'uu luna3Jvmmftwv!lsvnjaa7aTi5i 

<k 9 91 91 

800 2aanfjj?ianIaTvnju9viun?iaTuiiatnajJviu 

9 91 

iwmfiaalanja'i'jami 400 lias: 800 fiaaniiiaa 
nlan'JSJ'unviuniiiaT'uflTta'uiaul'BSJ alkaline 
phosphatase m nth uwliivnjfnaNW5iiJn?hia3Tu 
maiSamj a'-suum^Han^anaannmln C.comosa 
ananalmnaainuwaiJnina^n'JU'msa'i'vnyia 
[56] 

Laul 6 B3Jna3J , l 6 Dl?lIa73J P-450 (cytochrome 
P-450; CYP) luaii tfluna3Jtaul s D3ja'ia - tijlurm 
riaa5iaa3LtiJaniJaa3jf!ma3a3riao ltiu on ai^tafl 

91 

5137 a uana3nuutau'l s ii3jna3juu37"itua i°tiu 

J 9 

CYP1A1, CYP1A2, CYP2B6, CYP2E1 LL a % 
CYP3A4 aasjaTaiilaauaaTiiiJaniJaajj'hi'^aa 

91 

397natjlmflua93na3JSL?'3 , la aanm3flrmaaa3an5i 
TOtam 6 DULtasiBULai9uaa®ian93'yi979U“tia7Lau , l s B3T 
nasj'l'Dlala^sj 450 Iuvmyi5iaa3 vuriavruueiat 

9 91 91 

naufl’laTijaroTarmi'Busio-a a “uvrrn 250 itas 500 

9 J 

jjaanisjaanlatTnjuoviunaaiuLflunao 1 iKau 
flilf3J9miaul s D3jna3jl 6 Bl?iIa73J 450 TsitmNmNTU 

9 

ueiao^an'amaa^'HuluTiuoa 250 jjaanfsj 
fianlaTvnjuovtunfiaTujjwaiwuiJTUoni CYP1A1 


sjonnaoaoTanifnjuoa 500 3jaan7N5iafiTan7N 
uavtunsiaTU ao^an'Muiam'flufiwarhl'h 
CYP2B1/B2 pwsj'^ujJonnaoaoTan'ifimuaiiouaa 
v LaT s tJ v L s traJ CYP1A1 tQutau , l s B3jm3J5iaija , la s Boa 
nm warfarin ttasao^LLilaniJaasjnajj polycyclic 
aromatic hydrocarbons aiuluiluatTljifl 
CYP2B1/B2 lL5ifl , laI s H , l s iI3jlnaiatJ7 Imri CYB2B6 
^■3flwa®iari33L3J5i3ua , la s HtJ3LLasa33 
Ltllanilaajj LTIUcyclophosphamides, testosterone, 
6-aminochrysene LL a z 3-methoxy-4-aminoazo- 
benzene tflusnu a'-3uua33anVi“ButanL 6 BULLasL3Ji3- 
uaa?3Nwa5ia£nvna§3uiJaniJaaNYUN5iaija , la s H 
Tamaul'BSjmaou [57] i)qquu£ma7lTWTJ0rNul'W7 
■57 3jn'un33l"fftJ3iLwuiJaaiTu f 3 83 9)9) srhlw 

9 

inailgnfohTsviih^asju'lvt^n'a03 (herb-drug 
interaction) a3waliiviija3ri33 , l3j , w3iJ3;:a3a5i33 ®) 

eS & 

a3rm33ana3wa"tia7a3 3ana3tuLanL 6 Duuas 
tamuaa (“UU35I 250 ttas 500 flaanfiiaanlanTii 
uoymnsiaTU) 5ian37mN7ja3taul9iN'mfm7°ira3 
rTu n3313J a 3u a af 3J"ti a 7 o31 ua’u“ti a7 n ua a a a-3 

91 

1 a u ri UDP-glucuronosyl transferase (UDPGT), 
sulfotransferase (SULT), glutathione S-transferase 
(GST) U, a z NAD (P) H quinoneoxidoreductase 
(NQOR) 7iiJ33La , w3sa33an5imi.tt(nL 6 Hum3iuTn'n3 
Imlfsjatu UDPGT lias NQOR mNTU u,5ia33an5i 
yt'-s 2 “ff’ulsjflwawata'ul'BjJ SULT uas GST 
tua-3D3maul s B3J UDPGT 3jwa5ian37n3a5i03ttas 
a73na3J5ia'liJuaamnn373n70 Isutri vn73t s B5n 

9 

uaa 3ja3$u LaaI?i3Lau uuyisaa asjhfu ttasvlaa 

91 

Ii-uao^ ^uun73Ha73an'5i"Butt(nL 6 DU“t]a3 
C.comosa 733jmjo3Vi7aa37raa3ua3i)i)svi3lwm7 
lifmvifasmmth^jlflwavifalsiwaas^ [58] 

1.10 rmefnMomsfiaawfnsfCYS 
33nn73«rm7m a"ffaaufi7a5i3u a3 a33an5im 
LanL s Dul5ioS5ia73anVu£mL 6 HU“t]U35i 125 3jaan33j 
?i a n I a n 33J U3 n u n m n a a 5i t a a 5i ^ 3 °ti a 3 vi un 5i a a 3 

91 

Liast‘hvmn5iaa3nuaa3an5i“ffuiani 6 DU“tma5i 125 

91 

tias 250 flaan73J5ianIan73Juavmmia75i77i)vnao7 
aantinS (2), (3) tias (7) molu 24 t]Tn 3 warm 
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'3n70n*nnyn«n0f«ifuasi,nfiIuTaS iJvmYiun^uaiifmifirm fly! 19 cmim 1 unriflu - mirmu 2560 


n 0 a a^°u n aaj fi a n Sei marmi mu a ama a $1 eh 

q <U 

ninn jjfhilfinsinmnnnsma (volumes of 
distribution) 1107077 (2), (3) uas (7) ivhmj 1.06, 

6.56 ttas 8.57 a5i75iarftan7ii5i7iia7MJuas3Jfi7ri77 
now a an (clearance value) ivhmj 0.28, 3.39 lias 

5.56 a5i75ianTan7ii5iainTii75niia7siij lunaim 

q 

a> , cf eS »/ . 

n usmarn ei n im am a a n q n ^ sn n ei ei «ff 3J m ar 

1 <U q| qj 

■in-amEja-aaa/nEjIu 2 inlii7 naimnu077an5i 

qj q q 

nun a 125 jjaanfimanlanfimvi'uriiiiian? (2), 
(3) Lias (7) fmiU7JlJnHlHfi (maximum 
concentration) tri 1 n” U 0.85, 0.53 ll a S 0.17 
jjaan73j®iaa«i7 fhinibsanrwa (bioavailabity) 
ivhmjfaaas 31.2, 31.56 uas 24.01 uassjfhfm 
§151 (terminal half life) ivhmj 10.86, 4.62 lias 6.3 
■rjljj-asnjjaqaij 07unaimTm0770n5iim75i 250 

q 

fiaamiraanlanfimnvmniiiian? (2), (3) uas (7) 
aqqmij'inu'ua-aaairinn’ij 1.46, 0.61 uas 0.17 

qj q 

jjaan73j«iaa«i7 fhinibsanSwaiyhmjfafjas 
22.61, 17.73 uas 17.66 uassjfhfmin5iivhmj 
3.85, 2.10 ua s 2.77 inlmsnuansi'ii ifi a 
iilimumEJUfhibibsaniJwauasfhfminsii^m? 
mums™ 2 nun a vm7nm7fiuan7Brnanuqa 250 
jjaanfiraafftanfimviurmfhibihsanSwaiiasfh 
a7-aSi?iu0Ejn7qm7fiuaq7aTi?niuna 125 fiaanfu 
5iafftan7imvi 11011051777777070071177051511111077 

qi 

_ 

aanqriimnamammamflu^a^ivm C. comosa 
l^'irniiiasifiaTiia'naaminiw 3 nusiluilfinm 
a-a 5 asi7-am7mian7 , lwaar 5 Dnn7q-amEJi77^ , u ifia 

qj 

?i77 5 avnn77n7S 5 D7 eju 07*151 uafaimJfnviaEJfnnj 3 
nualuaiEnsfin-a «] wunavparmSsimviaasiiaasi 

shiiasrn7TmiiiJ077n7 3 nu5i‘lu0U07 mj lei Talii 
uasii5ian 11511111077 (2) ilfinnunnlu'fslijiias 
U5ian 11051777 fmCUsaantiyiSiviflaviiaaTemiiu 
5 Dnivnsmja7 , Entaumiffnjja7Ejan7 (3) uas (7) 
enuanmj aruan? (3) uas (7) ininnsmominnlu 
0U070Tuna77ii05i777077n7 2 uusimuuas’lilaan 
EinSmflauiaal5i7iau , l^luajja7aTuna'i7 [59] 


2.itubtuig) annuei C. elata 

<u 

2.1 i)msmwjjsi7j 

mnm7anifnari3Jiflu'WHifiai s Daa3Jsm"ua'3 
an7yflaannivi-3'T5ja-a C. elata wim annlsiuafa- 
miJfnuaEJa (3S)-1,7-b/s-(4-hydroxyphenyl)-(6£)- 
6-hepten-3-ol (88) ll a S centrobolol (89) ll a 51 -3 
tinimjEJ - -an'i7iD7njua'3i s Daa3Jsi7-3 KB l^Snasi 

I <u q 

n IC 50 10.09 uas 4.76 |iM enuanmi 0711077 
in a 51 7 m a 7-d u furanodienone (46) ll a s 13- 

hydroxygermacrone (57) 773JO-alaliafalail517- 

r a 

uao5i 88, 89 uas 90 iiaairinibubimniannjua-a 

iqiaajjsi?7iJ05iuu5i NCI-H187 n IC 50 19.76, 
11.10, 4.45, 9.55 uas 4.54 |iM snuanaij [15] 

2.2 fm^nmemajiSuwmiasNaeia 
laulnuluenj 

77OO77flni470771Jlfluil 1451051111107077770 
min 111177 anninafninafflu zederone (44) iflu 
■ww5ia^’ijl5iai}jalna77ulunun5iaa7“t]U75i 200 

qi 

2aan7ii?ianIan7JJU7viun 3Jwavh‘lnn77ni7TUU07 
aoviiasiaulquJwTua a n5 lacuna-awn niu, 
glutathione, superoxide dismutase a 51 a 7 ll a s 
07mum7a777a77rian7sii7un77ariiau TNFa 
iflaanm“uu75i zederone (44) nn7lnnun5iaa7 
5i7fJ7abas 50 (LD 50 ) fiimsjfhivhnii 223 fiaaniii 
sianlanTimnun [60] uamnnuu zederone (44) 
lias germacrone (56) 3J W a 5i a n77n777UU a7 
laulqisjoaiilq/talmii 450 IsimamslaWt'BiJink 

q 

CYP2B6 lias CYP3A4 lui s Haai‘W7SiatJ7 [61] 

3. Tmttnajaarmift c. latifolia 

<u 

ifiadauaonanWluvm mi LD 50 n 1,000 
fiaanfiisianTanfimvmn uasiflwwwiamj *L«iuas 
srm [16] 

4. 77UBnjJ5ianBVl5l C. xanthorrhiza 

<u 

4.1 i)nBiviSauiaaT5i7iau 

eS A 

77nm7Pimnwa“ua7 xanthorrhizol (104) 717 
iflua77ff7atijnimmnnivi77 C.xanthorrhiza 5iar]ni 
mjjauiaal5i7i7ul5ialm 6 Baa r i , msiab7 , l5ia7 COS-7 
liasi 6 Haa f llSl77l^7UU MCF-7 111177 077U71imj 
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«TfuiaaI?i7i 5 auiia:aantiYiSivijjauia0rI?i7-i 5 auI?iEJ 
ll'nalnuijum'u&u [62] 

4.2 {imsmufiTsarusu 
laualaisilanuadaTiriivmmia (3), (6) uas 
(7) SjtinSasianmTaruarijIuviunfiaa-afitinnTswu 
^TEJSfTj'nvi'ilmn^mTa'mBfu Ia£ja770ant]viSa 
viaaiiiuan? (6) [19], [63] mnn77amnwan77aa 
n773773 nitric oxide lu LPS-stimulated RAW 
264.7 macropharge “U03lail07aiaiJa7U0£jauasla 
lia^amuaTUaEJa VUJd'n bisdemethoxycurcumin 
(94) u a S 3, 3' - bis - (7, 7' - dihydroxy - 6, 6' - 


dimethoxy - phenyl) - penta - (3E, 2 E) - 3, 2'- 
dien -1 - one (98) £jr[y]Sayiaatun77yiaa03u [21] 
mnnTjamnwaua-a xanthorrhizol (104) a a 
tinS^auriTsamaiJ wrn'n a77U3Jt]viimj£J3n77 
aruaulu macropharge iiasluaua3vmyiaaa3 laa 
£]ii£r3n77vi73TU>“U03a77rian7sii7un77ahiaiJ nm 
TNF-a, IL-6 £TlJ£J3n77vi737'U"IJa3l0ul 6 ff}T cyclo- 
oxygenase-2 (COX-2) [64], [65], [66] 77 3J 0 3 £J1I £J3 
m?uaa3 a ami a^Sufi in Enliumj laul'BJJu 03077 


am an HU nitric oxide synthase, COX-2 uasdlim 
n77n7Sau“U03£m nuclear factor k-B luvmviaaa? 

9 <U 

vm n vhlwari 1311 a 7 £J 12-O-tetradecanoylphorbol- 
13-acetate [67] uamnrvuua77ud3fl waa am? 
vi737U7J03£Jumn£J7la3Tmn77aniauluvi'uyiaa03v! 

<u 

anrauEnunlwanlaamaiianirid [68] 

^ 9> ^ 

4.3 f] , nsaau7a7auasii , nsa<>U2J3m 

Imaaa 


mnn77?inimr|yi7aau7a7auasr|raaa lium 
‘Iuiaaa“ua3a77anal' , ui0in'u0auasa77 
xanthorrhizol (104) luviunsiaaj'hfiminlwaau^ad 
anvmTumia? viim vi3a77anauasa77 (104) jj 
qyiSaaiHinmawsau unana lujjuaa7s uasla? 
nai'Bafbalmaaa 77NtvaaalTjmmasajjluaiia7£j 
[ 66 ] 

4.4 t|nsa'maanifiaim 

ninm7ln»Tiiai Masuda uasaius [69] 
711177 curcumin (92) uasauvuiE (95) lias (96) JJ 


EinSdiiEr3n77in5iaaI«iaan€i5iTO"tia3ri75iaIuiaan 
[18] firiyit£mm3n77inalaOaiiJ07a0nlialulu 
aii03vm [65] 3Tun77anH7n77£nj£J3n77ina 
aanlialululalyilil7aun773jvm7 uuuan (LDL) 
“uajsjuHEjluviaasm^aajdUEnn'n curcumin (92), 
demethoxycurcumin (93), bisdemethoxycurcumin 
(94) ll a S xanthorrhizol (104) l3uai7fliu 
aanliamnj03lVi37 C. xanthorrhiza 

4.5 rinsilnilatiaij la nasn7sivns 

07VH7 

77nm7«rm7finSilmJa3 , l5i“tia3 xanthorrhizol 
(104) 711177 an? (104) jjt]YiSiJni(a-a’lfi 5 annm7 
ivm£J7U7l'vilaia£Jvn£jTa£jll' cisplatin luvmnaaa? 
[70] 77nm7n?iaa3EinSilniJa3mj mi7 , 7a77ana 
inmvmuasan? (104) 3jr|yiEiJmJ03aimnn77 
lVIU£J7U7a7 £13775173 <=] llu a-galactosamine, 
cisplatin lias carbon tetrachloride [71], [72], [73] 
D7nm7an»7wau03a77amii0m'U0ainn‘liJ 
5iam7ilniJa3n7si7nsa7vn7luviun5iaa3 711177377 

<u 

anauuna 500 jjaarvnjaanlanfjjunviun 3711770 
Ila3rmidaun7si7nsa77n7 , laaiiasa5i“tiu75i“tia3 

9 

uwamnarinn77vhliin7siYns07vn7ifluuwaa7£j 
uaanaaaa [74] 

4.6 fimsamuSaaaSvi 

Xanthorrhizol (104) JJtiyiffdllEmilav! 

mEJ7"ua3n'lim7ma7luw lauri Streptococcus 
mutans, S. sativarius, S. sobrinus lias S. sanguis 
ilav! violin vuana'mau lauri Actinomyces 
viscosus lias Porphyromonas gingivalis liasma 
ria'tafiVua'ivn? lauri Bacillus cereus, Costridium 
perfingens, Listeria monocytogenes u a s 
Staphylococcus parahaemotyticus [75], [76] a 7 U 
377analu laSaasliaauasiujnuaa uasan? 
(104) na773J373J770£Jlld3m7a773 biofilm 110 3 

S. mutans [77], [78], [79] 3Jn77naaa3TUJ77a77 

Ov Si % 

ana 70 % iamuaauaa3t]nii£Jii£J3i“ffa S. aureus, 
S. mutans lias B. subtil is [80] 377 (104) 3JWa£Jll£J3 
n77iu7tiju0'377Via7£j“ffua lauri C.albicans 
[81] 7 7 3J 03371J770 till £130773773 biofilms 
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II a -3 C.albicans, C.glabrata, C.guilliermondii 
was C.parapsilosis [82], [83] uaninnuumaviij 

■ d d ■ 

IIEJJIun a07U3J f] Tl 151 a Aspergillus niger, 
Fusarium oxysporum, Rhizopus oryzarae, 
Trichophyton mentagrophytes, Malassezia furfur 
was M. pachydermatis an@l£J [84], [85] 

4.7 tiYifiermwaajJsifj 
Xanthorrhizol (104) JJWamJtJimni'innJlIiLl'U 
"tia7i s Haausi77ao , lal'hnj CT2 was HT29 [86], [87], 
[ 88 ] ehuno7nnirilu'vmyi5iaa7i*iiJi'oao7 , uaoiJ07n 
Enjmm7wwjn7Sin£j"ua'3i 6 Daa3Jsi7-3anlalvi{ij CT26 
liJy-aiJafil^ [89] lonnooflnHowanootjimino? 
wii7snii07iqiaa3Jsi77snj7ja73JUHET HepG2 vmi'o 
an 7 u fi ri n in 7s a a 3J s 177 in 51 m 7 0 w u u 

apoptosis Tsmajoalnnonaantiyifwouliblunajj 
B-cell lymphoma 2 (Bcl-2) [90], [91] uanmn'U'UEJJ 
viiji'oaonuflrinraij 0700711117511 wasnooiiftij 1107 
l 6 Daa3JSl77l^nUJJ"BU51 MCF-7 was MDA-MB 231 
[92], [93] 773Jn7n7S^'ulm 6 Daa3JSl77“lia7lJin71U51 
squamous 5100111111 apoptosis Iuvivm5ia07 [94] 

4.8 simsunlmiasiiinBaiaiJKa 


Yamazaki wasams [96] wim aoiansnru 


iimuaaionivmsj 


amvimi7O7nomj07m4 


nuan7a5ia7 [95] uanionuutftiqiJionoitii'aoiaMi 
muaiouaamnsi 200 was 400 sjaanTiraanlanTJj 


UTHunluviunaaa^dtiniwniJia (aoianVi 1 
jjaaniimaoiaantim xanthorrhizol (104) ibsuom 


0.12 flaanfii) 

4.9 iiinsn7SFiunS«3Jfm 

1 1 <U 1 

4/ 

Kim wasmus vionoianViaoinauuosna 
m'Baufmuovmn 33,000 Da mniviTowasvmaaii 
wan7saunfia3jrmlui s Haaivnsiao7 Yiuioaoinau 

9 91 9 9 

uifliaif^aufiriyiSn?sfluni?ym''iu o ija^ 

1 9 

macropharge [97] 

e£ q> < 5” cv o- 

4.10 fimsmjojnoivhaouwivmj 

innnoianiioiqiaaimaffluviwdnlsiVinivm 
wun aoi (106) was (110) uriviiniininoivnaon 
l s ffaamnsia£J'3 HaCa T keratinocyte mnni7aiEJ 


war-a ultraviolet B la u a a ni7 wa5i 7 a a n n a 7 
messenger-RNA mnoi"tJ07niin9707in79Sl( matrix 
metallo proteinase 1 (MMP-1) <17 lO Uia Ill'll llf! 
inoii^niidanaaoEjTiblm [23] 

4.11 siinsmjijjsuajiiaaj 

iliiiTuaoinfifivirniimiaul'BJjasi'ffiaTfia'u 

iaamai7aHiflutn7nanannn7ajja7iaajj iiru 
galantamine aiuan7 , nfir]yiin7saum7'ni7nu“tia7 
laulqisJ sirtuin 1 (SIRT 1) iflunJnvi3jn£jlvuj“ija7 
noimunminHoai^iaaii lonnoifinmaoimn 
m7*9 C.xanthorrhiza Wllioaoi (56), (57) was (115) 
flyi7t]niEjij£J7iaul s B3jasi 6 BaaIaauiaamai7awas 
tiniii43jm7waa7aamia7 SIRT 1 lui s BaamnsiatJ7 

o O. ^ c? & 

HEK 293 snViTUSn? (100) 3J IQ.W ltt\ n 5 U U U 0 

laul'BSjasi'raaTfiauiaamaiia ii5iao7 (119) wa5i7 
<=? 

iavnst]niimjjm7war?i7aanna7 SIRT 1 [25] 

4.12 {llOS'WOlbacOviriaTlWtusmiJ 
ninni7flnima7 Yamada wasfitus [20] 

. a ef 

Him an7 3’-demethoxycyclocurcumin (99) jjt]viir 
ilnunan7lu9JmJ7a5i Babesia gibsoni vivhaomsjsi 
laaeiweuluanwj 

9 

4.l3wa5iaiaulm3jlu^'uuas 

iJjrjniimsvmjin 

e=f £> 

rmn @ ara u v\ n r tj a o ar t? arn @ °ffuia n ua ain n 

ivm°ua7 C. xanthorrhiza 5iaiaul s B3jnaiil'ffT5iTfi73J 

9 

450 luvi a a 5m 5i a a7i»iijno aoiarniinuaio'uaasj 
tini^nlunn7ETiia'7 , laI s H , l s H}T“BU5i CYP2C9, 
CYP2D6 was CYP3A4 [98] aTuno7finmiljjfi7£J9 
isvn^asjulmmjoo 3jno7Y5iaa7‘lti' xanthorrhizol 

9 

(104) 7i3jnlian7rmn3jsi77i^nu3j tamoxifen lunon 
7nmnuri5iaa7'nnniJanrinai s Haa3Jsi77i^nu3J 

91 91 91 

MCF-7 ■wuionauusi?7Sjuvio5i , lvinjuuwas2 
^iii7Snn7ii7nj"tia73Jsi77i , w3J^u sjuu tunoi 
7rmnusi?7i«nuusiEJEJ0 tamoxifen ^liiainH 
in jj nu xanthorrhizol (104) v\ 7a an7 anVi in 7n 
C.xanthorrhiza [99] 
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sml 

q 

nasjtnTnwEjnO'nEfna'njluT'iuBnsj^an 

9 9 91 9J 

C.comosa, C.elata ll a t C.xanthorrhiza 1 4\ LL ri 

a'nnasjl^uiafaiaiJifinuaEjmiasnasji'Baalinafflu 

9 9 

i'iu"Bn3J5ian^lw arsli'll?! lo slsmim IsuLfi 

<u 

C. comosa LL a Z C. xanthorrhiza LI 51 C. elata LL a t 
C. latifolia T.jjfisn^v'lTmaaTem'DU tinSm^SinTW 
au ®) mu L“iiu {inffshurmamau tinffshu 
L'HaausLf-a iflumi Efqvninnu'irmsiari C.comosa, 

<u 

C. elata LLas C. xanthorrhiza fiwaeiaTmYh-a'lUUa-a 
iaul s B3J , nL3J5nijala 6 B£j'i n'nl'rnsjmjtnij'muei 
BnqvhlwirifliJIJfnunTsvmjstjm^mTnm^' snu 
C. latifolia ifluw»?ia«ij I 51 LiassPisj eT-aiuinTsH 
q'nu^njjeiamwal.iftflfnTvmtiYiSivifiauiaftTemqu 
Liasilaaa^j qswajte'quBnsjsianlminmisi lauri 

<U 91 

C. comosa LLas C. xanthorrhiza uana'inuu^a-3 
l a a n Hw “B a 3J ul w 7 vi f a w a 51/T'tu 91 ^ fi m 7 a i u a 3J 

9 9 

atunTW Wuilfjjnma'inVuLas'liiai^HaaaaLflu 

9 
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